We Claim: 




1. A 2000 series aluminum alloy comprising iny<veight per cent about 3.60 
to 4.25 copper, about 1 .00 to 1.60 magnesium, about 0.30 t/o.80 manganese, no greater 

n about 0.05 silicon, no greater than about 0.07 iron, rio greater than about 0.06 
itanium, no greater than about 0.002 beryllium, the r/mainder aluminum and incidental 
elements and impurities, wherein a T max heat treatment is below the lowest incipient 
melting temperature for a given 2000 series al)6y composition and the Cu target is 
determined by the expression: 

Cu target - Cu eff + 0/4(Mn - 0.2) + 2.28(Fe - 0.005) 
wherein said alloy maintains the vfeld strength andlmproves by a minimum of 5% 
\compared to the average valu/s of standar d 23 24-T39,alloy for the same properties 
selected from the group consisting of the plane strain fracture toughness, KIc, the plane 
stress fracture touglm/ss, K app> S/N fatigue resistance, the fatigue crack growth rate and 
combinations there 



2. A 2000 series aluminum alloy comprising a composition within the box 
df\W, X, Y, and Z as defined in Fig. 5, wherehi T max for each composition comer point is 
abjlut W = 925°F, X = 933°F, Y = 9 17°F, anc/z = 909°F, wherein Cu target is defined by 
the following equation: 

C Utarg6t = Cu eff + 0.74(Mh - .03) + 2.28(Fe - 0.005) 
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3. The 2000 series aluminum alloyof claim 1 wherein the Cutarget 
\p S composition is about 4.05 to about 4.28^weight percent and the Mg target is about 1.25 to 
(j ' about 1.40 weight percent. 

\ The 2000 series aluminum alloy of claim 1 wherein said minimum 
improves by 5.5%. 

\, The 2000 series aluminum alloy of claim 1 wherein said minimum 
improves by 6%. 

\. The 2000 series aluminum alloy of claim 1 wherein said minimum 
improves by 6.5%. 

Y- The 2000 series aluminum alloy of claim 1 wherein said minimum 
improves by 7%. 

' ^. The 2000 series aluminum alloy of claim 1 wherein said minimum 
improves by 7.5%. 



-15- 



t 



\ The 2000 series aluminum alloy of claim 1 wherein said alloy is a 
structural component in an aerospace product. 



1 T*^. The 2000 series aluminum alloy of claim 1 wherein said alloy is a part 
of a lower wing. 



1 1 . The 2000 series aluminum alloy jf claim 2 wherein said alloy maintains 

? yield strength and improves by a minimum of j% compared to the average values of 
dard 2324-T39 alloy for the same properties selected from the group consisting of the 
piane strain fracture toughness, KIc, the plane strks fracture toughness, K app , S/N fatigue 
resistance, the fatigue crack growth rate and combinations thereof. 



12. The 2000 series aluminum alk 



the yield strength and improves by a minimum c 
standard 2324-T39 alloy for the same properties 
plane strain fracture toughness, KIc, the plane sn 
resistance, the fatigue crack growth rate and 



y of claim 2 wherein said alloy maintains 
5.5% compared to the average values of 
selected from the group consisting of the 
ess fracture toughness, K app , S/N fatigue 
combinations thereof. 
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13. The 2000 series aluminurfi alloy of claim 2 wherein said alloy maintains 
the yield strength and improves by a minimum of 6% compared to the average values of 
standard 2324-T39 alloy for the same properties selected from the group consisting of the 
plane strain fracture toughness, KIc, thelplane stress fracture toughness, K app , S/N fatigue 
resistance, the fatigue crack growth rate! and combinations thereof. 

14. The 2000 series alurnfinum alloy of claim 2 wherein said alloy maintains 
the yield strength and improves by a Minimum of 6.5% compared to the average values of 
standard 2324-T39 alloy for the samef properties selected from the group consisting of the 
plane strain fracture toughness, KIc,/the plane stress fracture toughness, K app , S/N fatigue 
resistance, the fatigue crack growth frate and combinations thereof. 



15. The 2000 series Aluminum alloy of claim 2 wherein said alloy maintains 
the yield strength and improves bj a minimum of 7% compared to the average values of 
standard 2324-T39 alloy for the dame properties selected from the group consisting of the 
plane str ain fracture toughness, ipc, the plane stress fracture toughness, K app , S/N fatigue 
resistance, the fatigue crack growth rate and combinations thereof. 
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16. The 2000 series alumjrfum alloy of claim 2 wherein said alloy 
maintains the yield strength andjjnproves by a minimum of 7.5% compared to the 
average values of standaj^2324-T39 alloy for the same properties selected from the 
group consistin^oT the plane str ain fr acture toughness, KIc, the plane stress fracture 
touglmes^Tvapp, S/N fatigue resistance, the fatigue crack growth rate and combinations 
thereat. 

"K7. The 2000 series aluminum alloy of claim wherein said alloy is a 
structural component in an aerospace product. 

10 

1% The 2000 series aluminum alloy of claim 1 wherein said alloy is a part 
of a lower wing. 



\3. The 2000 series aluminum alloy of claim ^ wherein said T max increases 
from about 1, 2, 3, 4, or 5°F when silicon is less than about 0.04 weight percent. 



^fJ. The 2000 series aluminum alloy of claim \ wherein said T max increases 
from about 1, 2, 3, 4, or 5°F when silicon is less than about 0.03 weight percent. 
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